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ABSTRACT
The low cycle fatigue (LCF) behavior of cast Ni-based superalloy K3 coated with Ni20Co22Cr8Al0⋅5Y (mass fraction) 
coating deposited by electron beam physical vapor (EB-PVD) was investigated at 1073 K in this paper. It is indi-
cated that the intermetallic NiCoCrAlY coating significantly improved the LCF lifetime of the coated superalloy K3 
about 2.5 times to the uncoated one. The fatigue life of coated K3 after annealing for 100 h at 1323 K in vacuum 
decreases by 29.8% compared with that of the coated superalloy before annealing. The main reasons for signif-
icantly increasing fatigue life of coated superalloy K3 are that the coating can protect the alloys from oxidation 
during testing, and the surface defects are buried as sub-surface. The fatigue creak initiation starts at the defects 
existing on or near the surface of the alloy samples, while that are at the coating surface of the coated one only. 
The reduction of LCF life of the annealed coated alloys is mainly due to the precipitation of the needle phases 
inside the superalloy.
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